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Abdominal wall & rectus sheath 
( a very important sheet) 


The importance of the abdominal wall appears in the abdominal surgical operation; to 
reach the abdominal viscera through the abdominal wall. 







wall: 





[n the past ant.abd. valvis divided into € quadrants (upper right, upper left, lower 
right, lower left) but that was not cnough. 


Now is divided into regi | i ^e 
-7 vertical orl FE S ien lines(right left) 
from midpoint of the clavicle to midinguinal point.. 


-P horizontal lines: A) Subcoastal plane: at the level of end of LE vertebra below the 
costal margin 
B) intertubercular line: at the level of LV between the tubercles 
of right & left iliac crest. 
# above the boundaries is the diaphragm separates between thoracic cavity & 
abdominal but below there's communication between the abd. Viscera with thoracic 
ones . 


- Right hypochondrial = below right 
ribs 
- Epigastric — related to stomach below 
it 
- umbilical =above umbilicus related to | 
small intestine . 
- Lumbar related to lumbar vertebrae 
& kidneys : right kidney in right meen 
left kidney in left one 
- hypogastric =suprapubic . related to 
urinary bladder & some genital organs . 
- iliac =inguinal ; iliac related to iliac 
[ossa , inguinal related to in. canal. 
Right: have appendix attached to cecum 
left: have descending colon & some 
genital organs like ovary . 








* inguinal hernia occurs in inguinal canal . 


Clinical examy 
\) severe pain in right iliac fossa >>>> mostly it's the appendex . 





Y)À £°-years old fatty female with severe pain in right hypochondrial 
region >>>>Mostly it's the gall bladder ( cholecystitis = inflammation in 
gall bladder) . 


V) fractures of ribs no. 5,' *,'! or strong trauma in that region >>> may 
affect spleen causing rupture spleen needs direct splenctomy 
1) pain around umbilicus >>>> mostly its small intestine. 





Anterior Aabdominal Wall 
Layers 
L a fascia : A) above the umbilicus -——- one layer. 
B) Below the umbilicus Y layers : - fatty layer. 
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nous layer >>> gesta sb iti aor ata 

Y- — ———— i 

*- attaches posteriorly to perineal body 

- around scrotum >> colle's fascia ( it eriters the wall of 
sorotál to bo attached on cach side to the margins of the pubic- anche it's here 








A Ruptare of ptio eet? 
scarpa * fascia continues with penis in males around tc urethra and if rupture of 
penile urethra occurs, it will be followed by extravasation of urine i otu 

perineum, penis & abdomin . But it will not reach the thigh Linch below the 
inguinal ligament whe membranous layer fuses with fascia lata | 








fascia ?! 
Mostly there’ s no deep fascia and if present it's very thin layer . 
Why? because we need expansion of abd. Arca in pregnancy when the uterus enlarges 
upwards forwards in abd. Cavity . 





My Muscles of Ant, Abd, wall 


We have 7 strong muscles with fibers of different directions strengthen the abd. Wall 


and appears as a network] 
Its fibers are directed downwards , forwards and medially ( like when you put your 
hand in your pocket ). 
— Internal Oblique ( Int. Abdominis | 
Its fibers are directed upwards, backwards and laterally ( exactly the opposite to the 
Its fibers are directed transversly . 





** All arciiiisertedinto Linea Alba ( al Sat al abiad) = fibrous tissue linc from 
xiphoid process to symphysis pubis in the midline of the body passes through the 
umbilicus. Being fibrous tissue has both : 

- Advantage :surgeon can make median incision through it when he needs wide field 
incision (ex: tumor in abdomin) + with little bleeding. 
- Disadvantage : healing takes long time . 
** These muscles are inserted into linca alba by their aponeurosises( fibrous after 


fleshy) forming Rectus Sheath. | 
# Rectus Sheath splits to give ant. & post. ' walls enclosing Rectus Abdominis muscle in 
between . 


7f) Parietal Peritoneum (like the wall of filled balloon) . 


Surgical Incision : 
(*) Median incision : skin>> Superficial fascia Linca Alba >>Extraperitoneal Fat 
>>> Parietal Peritoneum2 abd. Viscera. 
(*) Paramedian incision : ......— ant. Wall of rectus sheath >>> rectus abdominis 
muda >> post. Wall of rectus sheath >>>...... 
(Y) more lat. Incision : skin>> Superficial fascia>> muscles >> fat ^ . 
Few notes: 1 fs 





Loar - 


- In appendixectomy the incision is parallel to the "-- ligament . 


-we scparale not cut the muscles „and also we separate the fat. 
- We make i incisions in skin & fascia ( any fascia). 
- Incision for go ‘low last costal cartilage obliquely . its name is 


pronounced ^ikughut ( German). 





Rectus Sheath 
Cross Section Above Arcuate Lina 
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ARTERIAL SUPPLY OF ANT. ABD. WALL(A.S.) 


\) Inf. Epigastric A.<<< a branch from external iliac A.(before giving femoral A.) 
ascends towards umbilicus and enters the rectus sheath . 
Y) Superior Epigastric A. <<< a branch from internal thoracic A. from the first part of 
subclavian A.. deep to the sternum and also enters the rectus sheath. 
>>> make anastomosis. 
>>> enter the rectus sheath . 
Y)Lower 6 itercostal arteries ( from thorax to abdomin ). Sel STS 
£)Lumbar arteries <<< from Abdominal Aorta which give 4 pairs o 
(right &left ). 
T — iliac A-ececa bandi ftem Senora ^e THE S 
spine) ~ MC. Cd & 














VENOUS DRAINAGE (V.D.) 


[ !) above the umbilicus >>> Lat. Thoracic V -»»Axillary V 2» Subclsiian V.. 
Y) below the umbilicus >>>Inf. Ebigastric V.>> Femoral V. 
BOTH we call them systemic Weliili cz they drain into [VC>> right atrium. 
T) around the umbilicus >>>Paraumbilical veins (we call ther'pontabweing) 


*** The superficial veins form a network that radiates out from the umbilicus. 
*** Paraumbilical veins connect the network through the umbilicus and along the 
ligamentum teres of the portal V. Portal systemic anastomosis. 





*** [n some liver discases ( fibrosis,cirrhosis) and alcoholism >>> Portal systemic 
anastomosis may occur ( normally liver V.D.>> Hepatic V. >> IVC) here. V.D. 


backwards to portal V.>> portal hypertension>> blood regurgitation backwards to 
Paraumbilical veins to Inf. Ebigastric V. & Lat. Thoracic V. . 
*** Veins become tortuous and dilated because of hypertension and cirrhosis >> 
CAPUT MEDUSAE ........ If around esophagus >>> esophageal varices. 
If around >>> piles (haemorrhoids). (wascer! }. 
LYMMPHATIC DRAINAGE (L.D.) 


!) above the umbilicus >>> Ant. Axillary L.N. 

Y) below the umbilicus >>> Superficial Inguinal L.N. 

Y) above iliac crest >>>Post. Axillary L.N. (on subscapularis muscle) 
1) below iliac crest >>> Superficial Inguinal L.N. 


*** |. D. IS IMPORTANT in cancer metastasis ( spread via lymphatics) . 
i.e. If tumor above the umbilicus >>> enlargement of Ant. Axillary L.N and so on . 





NERVE SUPPLY ( N.S.) 


-The ant. Rami of the lower * thoracic spinal nerves & the first lumbar (L \) nerves. 
They pass forward in the internal between the internal oblique & the transverses 
abdominis muscles. 
-L' N. is represented by Iliohypogastric & Ilioinguinal nerves . 
- Dermatoms : TY >>> around xiphoid process (upper abd. Part) 
T ‘+ >> around the umbilicus (paraumbilical) and radiating 
to right iliac fossa. 

L' >>area above the umbilicus & Inguinal 












ip men ( lower abd, Part). 


*** Neuro vascular bur di 
Nerves &blood vessels from lower * intercostal Nerves &blood vessels (including the last 
one = subcostal) enter between the internal oblique & the transverses abdominis muscle 





MUSCLES OF ANT.ABD. WALL 


ORIGIN : outer surfaces of lower ^ ribs (?-' Y) . interdigitating with fibers of Serratus 
Anterior& Latissmus Dorsi muscles because of common origins. 
INS. : Ant. \/Y of outer lip of iliac crest + pubic crest + pubic tubercle linea alba+ xiphoid 
process [snell] 
N.S : lower * intercostal Nerves including the subcostal N. + Niohy#ogastric & lioinguinal 
(L1). 
## the importance of this muscle is that its aponeurosis form the Inguinal ligament ( 
folding of ext. oblique aponeurosis upon itself and it's attached to "asis" & pubic tubercle , 
so the name.} 





<)> Fascia Lata pulls the ext. oblique aponcurosis downwards . 





«Y» Superficial inguinal ring is an opening in the ext. oblique aponcurosis through which 
the spermatic cord passes . 


- the spermatic cord passes through the inguinal canal , reaches the scrotum which 
encloses the testes then vas deferens descends as one of the components of the spermatic 
cord . 

- Inguinal canal is an oblique passage through the lower part of ant. Abd. Wall (between 

the muscles) ~ *.? in (£ cm) in adults , extends from the deep inguinal ring ( a hole in 
transversalis fascia) downwards & medially To the Superficial inguinal ring ( a hole in 
the ext. oblique aponcurosis) . 





- External spermatic fascia surrounds the spermatic cord derived from the ext 
oblique. aponeurosis and is attached to the margins of Superficial inguinal ring. 


sior from the ext. oblique Aponeurosis ( from 





«Y» L acunar ligament = = an exten: 





ci Pectineal ligament = an extension fom the ext. oblique Aponeurosis z attached to 
pectineal line on superior ramus of pubic bone. 


T. INTERNAL OB(J hE 
ORIGIN : Lumbar fascia + intermediate line of iliac crest + lat. Y/Y of Inguinal ligament . 
INS. : lower * ribs & costal cartilages + linca alba + xiphoid process & symphysis pubis 


[Snell]. 
N.S : lower 1 intercostal Nerves +  lliohypogastric &  llioinguinal (LY). 


' Lower fibers of it fuses with fibers of transversus abdominis to form Conjoint tendon 
ached to pectineal line of pubic crest, on post. Wall of inguinal canal supporting 





- this tendon is important in hernial operations to strengthen the post. Wall of inguinal 
** the arching lowest fibers of the Internal oblique & the transverses abdominis muscle 
form the superior surface( roof) of inguinal canal . 


¥ .JTRANSVERSUS ABDOMINIS f 
ORIGIN : rne Eun Socio t net ESEE JUNE NS yr 


| ament . Interdigitating with fibers of diaphragm (which originates from inner 
aaoi ker 1 E 


INS. : linea alba + xiphoid process & symphysis pubis [Snell] . 
N.S : lower * intercostal Nerves + Iliohypogastric & Ilioinguinal (L‘). 








ACTIONNS OF THESE THREE MUSCLES : 
\- Deep expiration . 


Y- Increases intraabdominal pressure in : ino: CONG 


-vomiting 
-cough 
- labour 
** At last month of pregnancy exercises for abdominal muscles is done to help 
lady in labour. 


Yz Protction of abdominal viscera, but when contracted (Increases intraabdominal 
assure) ex. Boxing. 
£- keep the abdominal viscera in position , 

o- Bending of trunk forwards by rectus abdominis . 





t. RECTUS ABDOMINIS 


ORIGIN : Symphysis pubis + Pubic crest + Inguinal ligam 
INS. : xiphoid process + *™ ,\" & v* costal cartilages. 

N.S. : lower ‘ intercostal Nerves ( they come from posterior and passes postrolaterally to 
anterior to midline , so retraction of the muscle during a related surgery must be laterally 
towards the nerves origin or you may cut them if you retract medially ) . 









A3PXOTIELU 7515 of Internal Oblique. 


Post. Wall = net Pust of épcosattisis of Interad Oblique + aponcurosis of Transversus 


Abdominis. 
** that is above arcuate line . 





SHAPE : in body builders it appears as attached squares around the umbilicus separated 
by tendinous intersections attached to ant. Wall of rectus sheath , but vessels ( sup.+inf. 
Epigastric arteries ) separate the muscle from the post. Wall of rectus 
## Tendinous intersections are myotomes from the embryological development . they 
are Y-t in #: \) one at the level of umbilicus. 

Y) one at the level of xiphoid process. 

f) one at elf vay between umbilicus & xigbeid peodens. 

£) one below the umbilicus ( sometimes) . 


*** The lateral margin of rectus abdominis or rectus sheath is called Linea 
Semilunaris. 








Vi 





Other muscles: 


e. PVRAMJDAIJS 
- It's often absent. 
ORIGIN : Ant. Surface of pubis. 
INS. : Linea alba . 
N.S. : Subcostal N. (T'* N.). 
$J7é@ : In front of lower part of rectus abdominis muscle in lower part of rectus sheath . 


SH AP : Pyramidal in shape . 


A muscle in wall of scrotum. 


POSTERIOR ABDOMINAL WALL 


BONES : 
- Vf? ribs pair 
-? lumbar vertebrae + intervertebral discs in between . 
- Upper edge of sacrum ( promontory & ala of sacrum ) . 
- Upper line of iliac crest . 
-Upper part of the bony pelvis . 


(*) Psoas major 
Origin : sides & transverse processes of lumbar vertebrae. 
INS. : Lesser trochanter. 
N.S. : lumbar plexus ( L',L",L£) , 


(T) Psoas minor : sometimes is present ant. To psoas major . 


(*) Dliacus 
Origin ; iliac fossa of hip bone. 


(*)Qquadratus lumborum 
j - Square shape . 
- besides psoas major in post. Abd. Wall . 
Origin : post !/* of inner lip of iliac crest + iliolumbar ligament . ascends to 
INS, : last Y ribs esp. ! ! rib and may extend to the Y Y rib 
N.S. : lumbar plexus ( L',L',L*) + SUBCOSTAL N.. 


(*) Transverses abdominis 
*** These muscles are important in one side movements and forward movements of 
vertebral column . 
** Psoas major flexes hip joint. 


- Kidneys lie ant to these muscles and the nerves( Iliohypogastric N. , llioinguinal N. and 
subcostal N.) are in between . 


N.S.OF POSTERIOR ABDOMINAL WALL 
` « LOWER ^ INTERCOSTAL NERVES. 


-L' N. IS REPRESENTED BY ILIOHYPOGASTRIC & ILIOINGUINAL NERVES 


Some contents of rectus sheath : 





1) RECTUS ABDOMINIS . 


im 4 
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") LOWER * ITERCOSTAL ARTERIES 


1) Inf. Epigastric A & Superior Epigastric A . 


Posterior Abdominal Wall: Internal View 
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Esophagus ard vagal trunks 


Diaphragm = Lat erus of diaphragm 


Aorta and thoracin duct 


Ginalai, laser and lead 
gplanchnie nerves and 
Right erus of diaphragm — aacanding lumbar vein 


F Medial amaste ligament 


- Lateral ate ate ligament 


Median arcuate ligament . Sympathetic turk 


Duada lumborum 
Thila 


Panas minar muscle 
Fma major musaa 


Antena: longitudinal 
hgamant 


Trarewermius abdominis 


"s internal oblique mucole 
External oblique musalü 


Anterior saorocoooyge.al Vides musce 


Hg armeent 
= Anterlor supanar Illas spina 

Pirformis muscle 

Clevh io oo vir ge v Tuoi 

- uehial spina 

Inguinal ligament (Pupart 

Tendingus arch of 

leveter ani muje e 

(pening for femoral vessels 

Rectum © ME wey y MN '" WARN Pectinesl ligamant (Cooper 
T l ii r= J ' Latunar ligament (Olmbermad 

— Lewater ani musola 





7 jM Padnasl * Leer boch anter | 

Ubturator membrane — momir of timui | we 

Praen pubis (pectineal fine) Veia and rectepednestic muscle A. ZDN 
Pubis tubercle - 


exhausting to include all Y lectures worda ( with great differences and highly 
disordered first one) plus \ questions ] had to ask the DR. about . 
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